Variations in riboflavin binding by human plasma: identification of immunoglobulins as the major proteins responsible.
Riboflavin binding by plasma proteins from healthy human subjects was examined by equilibrium dialysis using a physiological concentration of [2-14C]riboflavin (0.04 microM). Binding ranged from 0.080 to 0.917 pmole of riboflavin/mg of protein (with a mean +/- SD of 0.274 +/- 0.206), which corresponded to 4.14 to 49.4 pmole/ml of plasma (15.5 +/- 11.0) (N = 34). Males and females yielded similar results. Upon fractionation of plasma by gel filtration, the major riboflavin-binding components eluted with albumin and gamma-globulins. Albumin was purified and found to bind riboflavin only very weakly (Kd = 3.8 to 10.4 mM), although FMN and photochemical degradation products (e.g., lumiflavine and lumichrome) were more tightly bound. Binding in the gamma-globulin fraction was attributed to IgG and IGA because the binding protein(s) and immunoglobulins copurified using various methods were removed by treatment of plasma with protein A-agarose, and were coincident upon immunoelectrophoresis followed by autoradiography to detect [2-14C]riboflavin. Differences among the plasma samples correlated with the binding recovered with the immunoglobulins. Binding was not directly related to the total IgG or IgA levels of subjects. Hence, it appears that the binding is due to a subfraction of these proteins. These findings suggest that riboflavin-binding immunoglobulins are a major cause of variations in riboflavin binding in human circulation, and may therefore affect the utilization of this micronutrient.